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axes are perpendicular to those of the mesocarp, or, in other words, the
cells cross those of the mesocarp at right angles, hence the name cross-
cells. They are arranged side by side, with some regularity, in rows,
and the end walls, which are sometimes indistinctly pitted, are closely
united, with few and very insignificant intercellular spaces. The end
walls of the cross-cells of rye are never pitted, rather thick, rounded, and
show very distinct intercellular spaces. These cells are shorter in rye than
in wheat, and the side walls show differences in the thickening similar to
those noted for the epicarp and mesocarp.1 In some parts the cells are but
slightly elongated, have rounded pores, and are not unlike thin-walled
sclerenchyma cells. The walls are lignified. As may be seen in cross-
section, the inner walls are thicker than the outer and the pits on the
radial walls are large, rounded, and, as noted by VOGL, resemble windows.
Surface mounts of the outer bran coats of authenticated specimens
of wheat and rye are valuable aids in distinguishing the cross-cells of the
two cereals. In making' comparisons the treatment of the unknown
materials with reagents must of course be the same as was employed in
preparing the standard mounts.
The inner layer of the pericarp or endocarp consists of Tube Cells
(Fig. 205, sch\ Fig. 206, tul) which do not form a continuous tissue, but
usually occur singly beneath the cross-cells. These cells are elongated
parallel to the axis of the fruit, and therefore at right angles to the cross-
cells, and form long (up to 3io/z), mostly thin-walled, irregularly knotty
or wavy closed tubes with offsets.
In cross-section we next note a narrow stripe consisting of two simple
layers of cells (Fig. 205, 6r). This is the Spermoderm, or Seed Coat.
The outer layer (Fig. 206, o) is colorless, the inner (i), orange-yellow or
brown. In both, the cells are thin-walled, elongated, but the elongation
in one layer is in a different direction from that in the other, or, in other
words, the cells of the two layers cross one another. The brown layer
is easily found in coarse mill products and is not rare in the finest flour,
In connection with this tissue layer we should note a very peculiar element,
which, in the examination of mill products, may give rise to various
errors. We find in medium and coarse products, often in abundance,
brown, thick, opaque strings to which are attached, on one or both sides,
shreds of colorless or yellow ill-defined tissues. Were it not for these
1 In distinguishing the two cereals I rely chiefly on the appearance of the side walls.
These walls in wheat are thicker and much more sharply and distinctly beaded than in rye.
(A. L. W.)